Abstract-This
I. INTRODUCTION
The channel model take the Multiple-Input MultipleOutput (MIMO) radio link parameters, model design parameters, and antenna parameter as inputs, and outputs the MIMO channel matrices. Channel matrix can be generate for various BS-MS links with one function call. The output is a multi-dimensional array which contain the channel impulse responses for a pre-defined number of radio links. Mapping of MS-BS distances, array orientations and MS mobility parameters into the SCM input design is left to the system simulator program. To make using of the model easier default (random) parameters can be used. Channel convolution and other associated operations are beyond the scope of the implement channel model. Expectations wireless communication aims at higher data rates. Since the radio band is limited, the prerequisite of high spectrum efficiency can be satisfied by exploiting the spatial aspect of the radio channel [1] . In sufficiently rich multipath environments, the channel capacity can be significantly increased by using multiple antennas at both the source and the recipient sides of the link. Multiple-input multiple output (MIMO) way brings a applicable increase not only in capacity but also in treatment, reliability, and spectral efficiency. In MIMO case, the overall transmit channel is described as a matrix instead of a vector, and the spatial correlation properties of the channel matrix define the number of available parallel channels for data transmission [2, 3] . Depending on the channel gains of the parallel channels, the MIMO channel can have much higher channel capacity compared to a single-input single-output (SISO) channel in the same frequency range and with the same total send out power.
II.
SYSTEM MODEL Consider a spatial multiplexing MIMO system with NT transmit antennas and NR receive antennas. At each time instant n, the system model can be expressed as y(n) = H(n)x(n) + η(n), Defining with NT the number of the elements at the spread array and with NR the number of the elements at the receive array, the immediate ability (in bps/Hz) under a transmit power limitation and assumption that there is perfect channel state information (CSI) at RX, while there is no channel state information at the TX, is given by
where INR is the identity NR × NR matrix, γ is the signal to noise ratio at the receiver, H is the channel matrix, and HH is the Hermitian (conjugate transpose) of H.
III.
SCM MODEL The angular spread model for spatial channel model has been defined for systems with 5MHz bandwidth and 2GHz center frequency. In practice, the cumulative distribution function (CDF) of outage capacity is often used [6] ; it is defined as the threshold below which the structure capacity will be with a given outage probability Pout:
where Cth is the threshold capacity and C is the capacity. It is clear that the smaller is the spatial association between antennas the larger is the system capacity.
IV.
SIMULATION RESULTS simulation of outage capacity were run using both the SCMmodel and the modified SCM for a 4×4MIMO case. In each case of comparison, the RMS angular spreads of the basic and modified SCM models were set to be equal. Thus, at least two channel parameters are the same, namely, the angular spread and the delay spread properties (flat fading case). At the BS, four different RMS AS values were considered: 8, 15, 24, and 40, while at the MS, the RMS AS was set to 35. An urbanmacrocell environment was supposed with the mobile station having a speed equal to 20 km/h and the antenna spacing equal to 0.5 λ for both the BS and the MS. macrocell case: the base station RX antenna height was 32m and it was few meters above the average rooftop level. The mobile station was car-mounted and moved at street level with a speed of 20 km/h, and the mobile TX antenna height was 2 m. V. CONCLUSION In this paper, the spatial channel model proposed by the Third Generation Partnership Project (3GPP) has been studied by numerical simulations. It was found out that the 3GPP SCM model tends to over-estimate the MIMO outage channel capacity. This is due to the static nature of the 3GPP SCM in which each signal path is modeled by 20 subpaths having fixed azimuth directions and fixed power levels. The simulated results were obtained to outage channel capacity results for a measurement campaign.
